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Introduction
REITs are important investment vehicles in direct real estate ownership and lending.
Because such a high level of both resources and knowledge is required, very few investors
are able to participate directly in the ownership or ﬁnancing of commercial real estate
properties. Investment in real estate through REIT ownership, however, does not require
the large and long-term ﬁnancial commitment typical of other real estate investment
alternatives. The ownership of most REITs can also be easily transferred with very low
transaction costs, since shares of most REIT stocks are publicly traded. Therefore, REITs
provide a mechanism to pool resources that enables investors, especially small investors,
to gain the economic and other beneﬁts of commercial real estate investments. In today’s
illiquid real estate market, REITs have attracted more and more attention as liquid real
estate investment vehicles, even from institutional investors such as pension funds.
Since the late 1970s, many researchers have studied REIT performance and have
contributed a great deal to our understanding of this important real estate investment
vehicle. Unlike the consistent ﬁndings on the apparently superior performance of un-
securitized real estate (Wendt and Wong, 1965; Friedman, 1970; Miles and McCue, 1984;
Brueggeman, Chen and Thibodeau, 1984; Lusht, 1988), research ﬁndings on REIT per-
formance, especially equity REIT performance, have been mixed, relative to the stock
market portfolio. For instance, while some researchers such as Smith and Shulman
(1976), Titman and Warga (1986), and Goebel and Kim (1989) suggested that the
performance of REIT stocks was worse than, or comparable to, the market portfolio,
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Abstract. This empirical study investigates the performance of Real Estate Investment
Trusts (REITs). Although many people have studied REIT performance, their ﬁndings on
the long-term performance of REITs are generally inconclusive. The objectives of this study
are: (1) to evaluate the long-term (1970–1993) performance of REITs; (2) to examine the
stability of REIT performance over time; and (3) to investigate the sensitivity of a speciﬁc
performance measure, the Jensen index, to two general performance benchmarks and two
REIT samples. The results indicate that the performance of the REIT portfolios was
consistent with the security market line for the 1970–1993 period. However, REIT perform-
ance varied over the period. This study also found that the use of the unrepresentative S&P
500 index as a performance benchmark tends to overstate REIT performance. Finally,
survivor REITs in general performed better than the overall REIT population.others such as Burns and Epley (1982), Kuhle (1987), and Sagalyn (1990) found that
REITs, especially equity REITs, outperformed the stock market portfolio. The debate
over REIT performance continues.
The inconclusive ﬁndings are not a surprise, due to the short sample periods used in
the previous studies for an industry prone to booms and busts. There are also two
additional problems associated with these studies. First, most researchers used only
survivor REITs in their studies. Second, the Standard and Poor’s 500 Composite
(S&P)index, which contains large capitalization stocks, has been used as the performance
benchmark for the majority of the previous performance studies, even though most
REITs are small capitalization stocks.
This study addresses three speciﬁc issues. The ﬁrst issue is whether REITs performed
differently from the market portfolio, on a risk-adjusted basis, over the 1970–1993
period. The intent is to answer a hypothetical question: How well would an investor have
done relative to a representative stock market portfolio if he/she had invested in some
REIT portfolios based on ex-ante strategies throughout the 1970–1993 period?
The second issue is whether REIT performance varies signiﬁcantly over time.
Although studies of different sample periods often come to different conclusions on
REIT performance, no study has been conducted on the issue of whether REIT perform-
ance is stable over time. This issue is important in a practical sense because the answer
may indicate how reliable the historical performance is in predicting the future
performance of REITs.
The third issue is whether the outcomes of REIT performance studies are sensitive to
the choice of performance benchmarks and REIT samples. Some researchers, such as
Sagalyn (1990), have questioned the possible bias associated with using a survivor
sample. However, no study has addressed the dual issues of survivor bias and of the effect
that the choice of performance benchmarks has on the outcomes of performance studies.
The remainder of the article is arranged as follows. The next section reviews REIT
history and performance literature and is followed by discussions on hypotheses, research
design and REIT performance. A brief overview concludes the study.
REIT History and Its Performance Literature
History of the REIT Industry
Few other industries have experienced the booms and busts of the REIT industry. The
passage of the Real Estate Investment Trust Act of 1960 granted tax-exempt status to
REITs. After a slow start, REITs took off in the late 1960s and the early 1970s. During
the 1968–1973 period, for instance, total REIT assets rose by almost 2,000% (Haight and
Fort, 1987, pp. 18–22). This growth was largely fueled by the increased demand for
construction and development (C&D) ﬁnancing and the inability of the existing ﬁnancial
institutions to meet this demand. Moreover, the boom was mostly ﬁnanced by funds
borrowed through short-term commercial paper and bank notes. Because of the large
spreads between the rates charges for C&D loans and short-term interest rates, most
REITs made very high returns in this period.
This rapid growth came to a halt in 1973. As interest rates started to rise in 1972, the
previously large spreads between the rates for C&D loans and short-term interest rates
began to disappear, and eventually became negative after the 1973 oil crisis. Many REITs
were operating at a net loss. Overbuilding and high vacancy rates in the real estate market
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1973 to January 1975, the Share Price Index of the National Association of Real Estate
Investment Trusts (NAREIT) dropped by about 56.2% (NAREIT, 1994, p. 719). The
conservative procedures for loan-loss provisions and for valuing defaulted loans,
established by the American Institute of Certiﬁed Public Accountants in June 1975, dealt
the REIT industry another blow. Since REITs did not have any loan-loss reserves, the
markdown in REIT book values for delinquent loans eliminated shareholder equity
completely for many REITs.
The REIT industry experienced signiﬁcant structural changes during the late 1970s
and the early 1980s. Leverage was reduced from 64% in 1972 to 55% in 1984. Short-term
debts also declined from 44% of the total assets in 1972 to 8% in 1984. The investment in
construction and development loans also decreased from 53% of the total assets in 1972
to 6% in 1984 (NAREIT, 1994, pp. 691–92).
REITs also beneﬁtted a great deal from the Tax Reform Act (TRA) of 1986. The TRA
eliminated the tax advantage for many tax-driven investments, such as real estate limited
partnerships, by lengthening depreciation schedules and replacing accelerated cost
recovery by straight-line depreciation schedules. Noncash losses from passive investments
were no longer allowed as shelters for earned income. Since REITs are income securities
and have never been used to shelter income, the elimination of tax shelters only enhanced
the comparative advantages of REITs relative to other real estate investment vehicles.
The favorable changes in REIT capital structure and their external environment
enabled the REIT industry to recover, although extremely slowly, from its crisis in the
mid-1970s. Most of the recovery occurred from the late 1980s up till today. In nominal
terms, the industry’s total assets rose from its historical low of $7.00 billion in 1980 to
$61.05 billion in 1993. In real 1980 dollars, total REIT assets in 1993 were about $36.12
billion. However, in real terms,the industry’s total assets in 1993 were still only 87% of
that in 1974 (NAREIT, 1994, pp. 690–92). Market capitalization of the industry
increased by 330% in nominal terms and 25% in real terms during the 1972–1993 period
(NAREIT, 1994, p. 694).
Literature on REIT Performance
The dramatic events associated with the industry have attracted many studies on the
performance of REIT stocks. Exhibit 1 summarizes the ﬁndings of these studies.
Although they helped investors better understand the performance of the REIT industry,
these ﬁndings are inconclusive. Furthermore, the outcomes from REIT performance
studies seem to be highly sensitive to the sample period studied.
For instance, in their pioneer work on REIT performance, Smith and Shulman (1976)
compared the performance of sixteen REITs to the S&P index, savings accounts, and
ﬁfteen closed-end funds over the 1963–1974 period. They found that equity REITs
outperformed savings accounts and the S&P index for the 1963–1973 period. However,
the performance of REIT stocks was so bad in 1974 that their REIT sample
underperformed the S&P index for the entire 1963–1974 period if the recession year of
1974 is included.
The research conducted by Kuhle and Walther (1986) also suggests that REITs
performed poorly during the mid-1970s. Kuhle and Walther calculated the annual net
returns on 102 REITs for the 1973–1984 period, deﬁning the net return on the REIT
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Exhibit 1
Summary of Findings on REIT Performance
Performance
Author(s) Data Measure Findings
Smith and Shulman Quarterly returns on 16 Jensen index, REITs outperformed S&P
(1976) survivor REITs, 1963–1974 means, R2,  index for the 1963–1973
and betas period, but not in 1974.
Burns and Epley Quarterly returns on 35 Portfolio Mixed-asset portfolios
(1982) survivor REITs, 1973–1985 efﬁcient frontiers containing REITS  out-
performed S&P index and
single-asset portfolios.
Kuhle and Walther Annual returns on 102  Net returns REIT stocks outperformed




Titman and Warga Monthly returns on CAPM- and APT- The performance of REIT
(1986) 36 survivor REITs, based Jensen stocks is similar to CRSP
1973–1982 index indexes; ﬁve-factor APT
does not provide better ﬁt 
on data than the CAPM.
Goebel and Kim Monthly returns on  Jensen index  REITs, especially ﬁnite-life
(1989) 32 survivor REITs,  REITs, underperformed
1984–1987 compared to S&P index.
Sagalyn (1990) Quarterly returns on  Jensen index Survivor equity REITs
20 survivor REITs,  outperformed S&P index.
1973–1987 The performance of a
portfolio of all REITs was
similar to that of S&P 
index
Liu, Hartzell, Quarterly returns on Modiﬁed Jensen Performances are sensitive
Grissom, Wylie 18 survivor equity REITs, index to the choice of six value-
(1990) 1978–1986 weighted indices.
Chan, Monthly returns on  CAPM and APM With CAPM, evidence
Hendershott, 30 equity REITs,  of excess returns in 80s.
Sanders (1990) 1973–1987 With APM, this evidence
disappears.
Howe and Shilling Monthly returns on 105 Jensen index REITs and most of different
(1990) REITs, 1973–1987 groups of REITs under-
performed the CRSP
equally weighted index.
Martin and Cook 27 equity REITs, Stochastic In both post-tax reform
(1991) 7 ﬁnite-life REITs, dominance subperiods, stock portfolios
1980–1990 dominated traditional equity
REITs.portfolio as the difference between the systematic risk-adjusted returns on REITs and the
returns on the S&P index. They found that REITs provided less-than-average returns
during the 1973–1976 recession period.
The ﬁndings of Burns and Epley (1982) were slightly different, however. They investig-
ated whether the efﬁcient frontier of mixed-asset portfolios that consisted of REIT stocks
and other common stocks dominated the efﬁcient frontier for a single asset type and the
S&P index for the 1970–1979 periods. They found that the mixed-asset efﬁcient frontier
did dominate the S&P index and both of the single-asset efﬁcient frontiers with respect to
mean and variance at every risk and return level for the entire period, the 1970–1974
subperiod, and the 1975–1979 subperiod.
The results from the studies on the performance of the REIT industry over the period
between the late 1970s and early 1980s generally suggest that the performance of the
REIT industry was similar or superior to that of the market portfolio. For instance,
Kuhle and Walther (1986) found that REITs outperformed the S&P index in 1977–1984.
Their ﬁndings are supported by Sagalyn (1990). She found that an equally weighted
portfolio of ﬁve survivor equity REITs consistently outperformed the S&P index for the
period from the third quarter of 1973 through the fourth quarter of 1987.
Titman and Warga (1986) also found that the performance of REIT stocks is not
signiﬁcantly different from that of the market portfolio over the 1973–1982 period. They
calculated and compared both the Capital Asset Price Model (CAPM)-based Jensen
indexes and the Arbitrage Pricing Theory (APT)-based Jensen indexes on sixteen equity
REITs and twenty mortgage REITs. They found that both indexes for the entire period
studied were not statistically different from zero. In other words, the market risk-adjusted
returns on REIT stocks are about the same as the returns on the market index.
Studies on the performance of REIT stocks since the mid-1980s have come to different
conclusions. For instance, Goebel and Kim (1989) recently compared the performance of
REITs, especially the ﬁnite-life REITs (FREITs), with the S&P index. They found
negative and signiﬁcant Jensen indexes of performance for equally weighted portfolios of
thirty-two survivor REITs. They concluded that REITs, especially FREITs,
underperformed compared to the S&P index over the 1984–1987 period. Mixed results
were also reported by Chan, Hendershott and Sanders (1990), Howe and Shilling (1990),
and Martin and Cook (1991). Liu, Hartzell, Grissom, and Wylie (1990) also investigated
the sensitivity of performance measures to the choice of market portfolios.
Problems with Previous Studies
Previous studies of REIT performance have helped investors to better understand the
risk and return characteristics of REIT stocks. However, there are three methodological
ﬂaws in the majority of the studies: the use of unrepresentative sample periods, the use of
the S&P index as the performance benchmark, and the use of a survivors-only sample.
First, some researchers used rather short sample periods in their studies of REIT
performance. For instance, Goebel and Kim (1989) covered only a ﬁve-year expansionary
period for REITs. Titman and Warga (1986) studied the eleven years during which the
REIT industry experienced its crisis in the mid-1970s and the subsequent slow recovery.
Later studies, such as Howe and Shilling’s (1990), covered a longer period. However,
several years have passed since these studies were published. The use of a short sample
period to draw general inferences about the performance of REIT stocks presents a
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may coincide with a boom or bust period in REIT history. The results will therefore only
reﬂect the performance of REIT stocks during that speciﬁc period.
Second, the S&P index has been the most widely used proxy for the stock market
portfolio in previous studies on REIT performance. For example, Smith and Shulman
(1976), Goebel and Kim (1989), and Sagalyn (1990) have used the S&P index in their
studies. However, the S&P index is not an appropriate performance benchmark because
it does not include small stocks and most of the REITs are small stocks. For example, the
average market value for a typical REIT was $177 million in our sample for 1993 and
$100 million in the Webb and McIntosh (1986) survey.
Findings in the ﬁnance literature suggest that small ﬁrms performed differently from
larger ﬁrms over the past seventy years. For instance, Ibbotson Associates (1994) found
that a dollar invested in the S&P index fund at year-end 1925, with dividends reinvested,
grew to $800.08 by year-end 1993, while the same investment in a small stock fund
resulted in a payoff of $2,757.15. In other words, ex post, the S&P index fund
underperformed the small stock fund by a signiﬁcant margin. Thus, the use of the S&P
index as a performance benchmark may make REIT stocks appear to be much better
performers than they really are.
A close examination of the current literature conﬁrms this suspicion. For instance, in
her study on the performance of equity REITs over business cycles, Sagalyn (1990) found
that equity REITs outperformed the S&P index during the period 1973–1987. However,
in a study over the similar period from 1973 to 1982, Titman and Warga (1986) found
that the performance of equity REITs was comparable to that of the equally and value-
weighted CRSP indices. It is very likely that the exclusion of small stocks from the S&P
index contributed to the difference in the outcomes of these two studies. The issue
remains unresolved.
Third, in most previous studies, researchers evaluated the performance of survivor
REITs (e.g., Smith and Shulman, 1976; Goebel and Kim, 1989). These survivor samples
are small. For instance, the sample used by Sagalyn contains only twenty REITs,
including ﬁve equity REITs. The inference of her ﬁnding that equity REITs outperform
the S&P index is inevitably limited by this small sample size. In addition, the risk and
return characteristics of the survivors-only sample are not achievable by investors ex ante.
For instance, a commonly used buy-and-hold strategy in constructing a REIT data
sample is to include all REIT stocks that are continuously listed in the major stock
exchanges throughout the study period. The nature of ex-post research means that
researchers have the luxury of knowing which REITs have survived by the end of the
investment period. In the real marketplace, however, investors will not be able to acquire
such information at the beginning of the investment period. In other words, it is
impossible to implement these buy-and-hold strategies ex ante.
The use of a survivors-only sample may lead to an overestimation of REIT perform-
ance. The requirements for data continuity mean that any REITs that are short-lived and
created after a certain cutoff point will be excluded, leaving only the survivors in the data
sample. In other words, these data samples include only the REITs that survived harsh
economic conditions in the period studied. REITs that went bankrupt or merged with
other ﬁrms are excluded. In an industry that is known for its frequent exits and entries,
the performance of survivors-only samples may not be a fair representation of the
performance of the overall REIT industry.
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• The long-term performance of REIT stocks. Since most studies have
centered around short-term periods, the question of how well REITs
performed over the long term remains unsolved.
• The stability of REIT performance over time. Although evidence suggests
that REITs performed differently in different sampling periods, it is unclear
whether these differences are statistically signiﬁcant. If REIT performance
has indeed varied over time, the historical performance will have little power
to predict the future performance of REITs.
• The sensitivity of performance outcome to survivor sample and
performance benchmarks. In most of the previous studies, researchers used
survivor REIT samples to represent the REIT population and the S&P
index as the performance benchmark. Given the problems associated with
the survivor sample and the S&P index, the conclusions from the previous
studies may be biased.
Hypotheses
In this study, an absolute performance measure, known as the Jensen index of
performance (Jensen, 1968), is used to estimate the performance of REIT portfolios. The
Jensen index is based on the CAPM. It compares the performance of a security or a
portfolio to the standard performance benchmark, the security market line. By assuming
that the CAPM holds period by period, and that the returns on securities are generated
by the market model, Jensen derived a linear expression between the realized returns on
any security and its systematic risk, the realized returns on the market portfolio, the risk-
free interest rate, and a random error term:
rj,t2rf,t5aj1bj,m(rm,t2rf,t)1ej,t , (1)
where
aj is the Jensen index of performance for portfolio j,
rj,t is the realized return on portfolio j at time t,
rf,t is the risk-free rate at time t,
bj,m is portfolio j’s market risk,
rm,t is the realized return on the market portfolio at time t,
ej,t is a random and serially independent error term with zero expected
value.
The security market line can be used and interpreted independent of the asset pricing
framework. The Jensen index is widely used in performance studies because it measures
performance based upon a simple and realistic benchmark, a passive managed portfolio
that invests in savings accounts and the stock market portfolio. For instance, the
benchmark used in the Jensen index can be interpreted as a portfolio with bj,m proportion
invested in a stock market portfolio and (12bj,m) proportion in short-term risk-free
securities. A positive and signiﬁcant Jensen index indicates a superior performance of a
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suggests an inferior performance by the REIT portfolio. The former is often referred to
as the case in which the REIT portfolio outperforms the market portfolio and, in the
latter case, the REIT portfolio underperforms the market portfolio.
In the long term, it should be expected that the REIT industry portfolio would perform
similarly to the stock market portfolio on a risk-adjusted basis, if the market is efﬁcient
and the CAPM holds. The null hypothesis that the performance of REIT portfolios is
consistent with the security market line and its alternative can be expressed as:
H00: aj50
Ha0: aj≠0.
If REIT performance is consistent over time, the Jensen indexes estimated from
different sample periods should be the same. The null and alternative hypotheses are:
H01: aj,t2k5aj,t1n , øk and n
Ha1: aj,t2k≠aj,t1k.
If the S&P index gives an unbiased estimate of REIT performance, the performance
measure generated from using the S&P index should be the same as that from using a
more representative stock market index, such as the equally weighted CRSP index. The
null and alternative hypotheses are:
H02: aS&P index5aEWCRSP
Ha2: aS&P index≠aEWCRSP .
If the survivors-only sample gives the same performance measures as that of an
unbiased REIT sample, the Jensen index estimated based upon the survivor sample
should not be different from the results generated from the REIT population. The null
and alternative hypotheses can be written as:
H02: asurvivor REITs5apopulation
Ha2: asurvivor REITs≠apopulation .
The problem with performance estimates derived from using the S&P index portfolio
can also be analyzed through a modiﬁed model for the Jensen index (see Appendix A for
the mathematical proof of this expression):
rj,t2rf,t5aj1bj,S&P(rS&P ,t2rf,t)1bj,ss(rss,t2rf,t)1ej,t , (2)
where
rss,t is the return on a small stock (SS) portfolio,
bj,S&P is the weight in the S&P index portfolio,
bj,ss is the weight in the small stock portfolio,
ej,t is the random and serially independent error term with E(ej,t)50.
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stocks in the stock market portfolio. The null hypothesis that there is no small stock effect
and its alternative can be expressed as:
H04: bj,ss50
Ha4: bj,ss≠0 .
As long as the second term on the right-hand side of equation (2) does not equal zero,
that is, bj,ss≠0 and (rss,t2rf,t)≠0, the use of the S&P index will give biased performance
estimates.
This two-factor performance benchmark can be represented by a three-dimensional
security market plane. It can also be interpreted as a portfolio with bj,S&P proportion
invested in the S&P index fund, bj,ss proportion in the small stock portfolio, and
(12bj,S&P2bj,ss) proportion in short-term risk-free securities.
Research Design
This section describes the methodology used to construct unbiased REIT industry
portfolios and the selection of both the market portfolios and the small stock portfolio.
An unbiased REIT portfolio should be free of survivor bias and should reﬂect the
realistic ex-ante risk and return characteristics of a typical investment in the REIT
industry. To avoid survivorship bias, eight REIT portfolios are constructed based on ex-
ante feasible strategies for four different categories of REIT stocks. These four categories
are: all REIT stocks, equity REIT stocks, mortgage REIT stocks, and hybrid REIT
stocks. Two portfolios, based respectively on equally weighted and value-weighted
strategies, are constructed for each of these categories to see if the size of the REITs has
any impact on their performance.
These eight portfolios are free of survivor bias because their weights are based strictly
upon historical information. For instance, when selecting REITs for each of these
portfolios, no consideration is given to the fact that a REIT stock may or may not survive
over the next holding period, i.e., the next month. More speciﬁcally, the construction of
these ex-ante REIT portfolios is based on the following strategies:
• Include every REIT listed in the 1993 CRSP tapes during the period of
January 1970 through December 1993. Since this period covers several booms
and busts in the U.S. real estate market, the study period should be a fair
representation of REIT history.
• Assign weight 1/ns,t to REIT i in month t in an equally weighted portfolio,
where ns,t is the number of REITs in a sample or subsample s in month t. The
portfolios are modiﬁed on a monthly basis to reﬂect new entries and exits in
the market.
• Assign weight Vi,t/Vs,t to REIT i in month t in a value-weighted portfolio,
where Vi,t and Vs,t are the market values for REIT i and REIT sample s
respectively at time t. Similar monthly adjustments are made to the value-
weighted REIT portfolios to reﬂect new entries and exits in the market.
• Assume that a ﬁrm is qualiﬁed to be a REIT throughout a period if its
CUSIP number, an eight-digit number assigned to each ﬁrm by the Center for
Research in Securities Prices (CRSP), remains the same during the period.
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details on the REIT sample). The sample is further divided into three subgroups: equity
REITs, hybrid REITs and mortgage REITs. The selection criteria are based upon: (1) the
classiﬁcation of the 1987 REIT Fact Book (NAREIT, 1987), (2) the classiﬁcation of the
1994 REIT Handbook (NAREIT, 1994), or (3) the 75% rule. That is, a REIT is classiﬁed
as an equity REIT if 75% of its assets are in real estate equity, a mortgage REIT if 75%
of its assets are in real estate mortgages, and a hybrid REIT if it is neither. The
information on the asset structure of each REIT is based on the 1974, 1979 and 1989
editions of Moody’s Bank & Finance Manual.
Monthly returns for REIT stocks listed on both the NYSE and the ASE are derived
directly from the 1993 CRSP monthly tape. For REIT stocks listed in the NASDAQ
system, monthly returns are calculated using price and dividend data from the NASDAQ
daily ﬁle in the 1993 CRSP tape. The following formula is used to calculate the monthly
returns on the REIT stocks in the NASDAQ ﬁle:
ri,t5(Pi,t*Fi,t2Pi,t211Di,t)/Pi,t21 , (3)
where:
ri,t is the monthly rate of return on REIT i in period t,
Pi,t, Pi,t21 are the stock prices of REIT i at the end of period t and t21,
respectively,
Di,t, is the dividends per share paid during t21 and t, and
Fi,t is the adjustment factor for stock split and stock dividends
(Fi,t51 when there is no stock split and stock dividend).
Exhibit 2 provides summary statistics on the REIT sample used in this study for the
1970–1993 period. The last column in Exhibit 2 summarizes the representation ratio, a
ratio of the market value of the sample over the market value of all REIT shareholders’
equity. Most of the representation ratios are larger than one. The market value of all
REIT stocks published by the NAREIT includes only equity capitalizations of tax-
qualiﬁed REITs. Because REITs change their tax status, sometimes even frequently, it is
anticipated that in some years, some of them will not be classiﬁed as a member of the tax-
qualiﬁed REIT industry.
The application of equation (1) requires that the market portfolio, m, be ex-ante
efﬁcient and includes, theoretically, all available assets on the market. In practice, such a
portfolio does not exist. Since the focus of this study is to measure REIT performance,
relative to the stock market portfolio, the universe of all assets is conﬁned to the stock
market in the United States. The portfolio that most closely resembles the stock market
portfolios in the United States is the stock market portfolio constructed by the Center for
Research on Security Prices (CRSP). The equally weighted CRSP portfolio will be used
as the stock market portfolio throughout the discussion. The return series for the CRSP
index is derived from the 1993 CRSP tape.
The return series for the small stock portfolio are generated from the Ibbotson
Associates (1994) publication, Stocks, Bonds, Bills, and Inﬂation: 1994 Yearbook. The
small stock portfolio represents a value-weighted portfolio of stocks in the ninth and
tenth (smallest) deciles of the New York Stock Exchange (NYSE) for 1926–1981. The
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VOLUME 10, NUMBER 3, 1995return series for this portfolio has been represented by the returns on the Dimensional
Fund Advisors’ (DFA) Small Company Fund thereafter. The DFA Small Company
Fund includes a broader mix of stocks. It includes not only the stocks traded on the
NYSE, but also those traded on the AMEX and the NASDAQ with the same or smaller
capitalization as the upper bound of the NYSE ninth decile. The risk-free rate is the
Treasury bill return provided by Ibbotson Associates (1994).
REIT Performance
Exhibit 3 summarizes the basic performance statistics for the eight REIT portfolios
and the stock market portfolio during 1970–1993. A comparison of these statistics
suggests that the performance of REIT stocks is about the same as or slightly poorer
than that of the stock market portfolio over the sample period. For instance, the equally
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Exhibit 2
Comparison of Market Values: Sample vs. All REITs
(1) (2) (3) (4) (5)
Year Number of Market Value Market Value (3)/(4)*100
REITS in of the of All REIT Representation
the Sample Sample Stocks Ratio
(billions) (billions)
1970 20 1.07 N/A N/A
1971 30 2.10 N/A N/A
1972 37 2.63 1.88 1.40
1973 68 2.24 1.39 1.61
1974 64 .94 .71 1.32
1975 68 1.06 .89 1.19
1976 66 1.47 1.31 1.12
1977 60 1.63 1.53 1.07
1978 58 1.52 1.41 1.08
1979 58 2.00 1.75 1.14
1980 64 2.57 2.30 1.12
1981 64 2.54 2.44 1.04
1982 64 3.61 3.30 1.09
1983 63 4.51 4.33 1.04
1984 68 5.54 5.15 1.08
1985 92 7.71 7.71 1.00
1986 106 10.38 10.08 1.03
1987 120 10.14 9.70 1.05
1988 118 11.32 11.44 .99
1989 117 11.35 11.66 .97
1990 119 9.06 8.74 1.04
1991 137 13.29 12.97 1.02
1992 141 16.37 15.68 1.04
1993 179 31.74 31.62 1.00
Notes: Columns (2) and (3) are from the authors’ own database; column (4) is from the 1994 REIT
Handbook, the Complete Guide to the Real Estate Investment Trust Industry, p. 694. All data
presented here are year-end values.weighted REIT portfolios generally provide lower mean returns, higher coefﬁcients of
variation, and lower Sharpe indexes than the stock market portfolio. However, the value-
weighted REIT portfolios generate comparable mean returns and Sharpe indexes relative
to the market portfolio. Overall, ﬁve of eight REIT portfolios have higher volatility per
unit of mean return, measured by the coefﬁcients of variation (CV), and six of the eight
portfolios have lower total risk-adjusted excess returns, measured by the Sharpe index,
than the stock market portfolio over the period studied. Furthermore, the performance is
not the same across different REIT portfolios. Equity REIT portfolios tend to perform
much better than hybrid and mortgage REIT portfolios. For example, equity REITs
outperformed mortgage REITs by margins of 3.31% to 3.64% a year. These ﬁndings are
preliminary since they do not reveal whether these performance differences are
statistically signiﬁcant.
To test whether the difference in performance between the REIT portfolios and a
passive strategy of investing in the stock market portfolio and savings accounts is
statistically signiﬁcant, excess returns on the eight REIT portfolios are regressed against
the excess return on the equally weighted CRSP portfolio as described in equation (1).
Exhibit 4 summarizes the results from these eight regressions. An examination of the
Durbin-Watson statistics indicates that the regression residuals in all eight REIT
portfolios are ﬁrst-order serially independent.
The statistically insigniﬁcant intercept terms, a’s, for the two all-REIT portfolios
indicate that REITs as a whole performed similarly to the CAPM benchmark. Intercept
terms for all equally-weighted portfolios are negative but insigniﬁcant at conventional
signiﬁcance levels. However, intercept terms for all value-weighted portfolios, except for
the equity REIT portfolio, are positive, but insigniﬁcant at the 10% level. In general, the
equity REIT portfolios performed much better than the mortgage REIT portfolios. Both
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Exhibit 3
Summary of Performance Statistics
January 1970–December 1993
Monthly Mean Standard Sharpe
Return Deviation CV Index
Equally weighted portfolios of:
All REITs .902% 5.713% 6.335 .057
Equity REITs .990 5.089 5.142 .081
Hybrid REITs .965 6.057 6.276 .064
Mortgage REITs .714 7.026 9.838 .020
Value-weighted portfolios of:
All REITs 1.314 5.565 4.237 .132 
Equity REITs 1.440 5.205 3.615 .166
Hybrid REITs 1.154 5.533 4.794 .104
Mortgage REITs 1.137 6.444 5.667 .087
Equally weighted CRSP 1.220 6.056 4.965 .106
Note: CV5Coefﬁcient of Variationequity REIT portfolios have larger Jensen indexes than their mortgage counterparts. In
addition, the value-weighted equity REIT portfolio is the only portfolio that has a
signiﬁcantly positive Jensen index, while none of the REIT portfolios signiﬁcantly
underperformed the market portfolio. A comparison between the four equally weighted
REIT portfolios and the four value-weighted REIT portfolios indicates that the latter
group performed better than the former group. Finally, it is interesting to note that all b
coefﬁcients are smaller than one. This evidence clearly indicates that the REIT portfolios
carry a smaller market risk than the stock market portfolio.
One major concern is whether REIT performance is stable over time. To test the
stability of REIT performance over time, the entire study period is broken into four six-
year subperiods: January 1970 to December 1975; January 1976 to December 1981;
January 1982 to December 1987; and January 1988 to December 1993.
These divisions are arbitrary. However, we know with hindsight that they correspond
relatively well to the historical ﬂuctuations of the real estate market in the past two
decades, namely, the boom and bust in the early 1970s, the recovery in the late 1970s, the
expansion in the early 1980s, and expansion of new REITs after the tax reform of 1986.
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Exhibit 4
REIT Performance Relative to the Equally Weighted CRSP Index
January 1970–December 1993
rj,t2rf,t5aj1bj,m(rCRSP ,t2rf,t)1ej,t
Dependent aj bj,m Durbin
Variable (t-Stat.) (t-Stat.) Adj.R2 Watson
Excess return on equally weighted portfolios of:
All REITs 2.165 .761 .6507 1.928
(2.820) (23.145)
Equity REITs 2.024 .679 .6509 2.004
(2.132) (23.154)
Hybrid REITs 2.071 .714 .5090 1.966
(2.280) (17.278)
Mortgage REITs 2.420 .867 .5589 2.035
(21.517) (19.096)
Excess return on value-weighted portfolios of:
All REITs .256 .747 .6608 1.977
(1.332) (23.665)
Equity REITs .410** .705 .6727 1.997
(2.318) 24.307)
Hybrid REITs .145 .672 .5412 1.994
(.650) (18.427)
Mortgage REITs .047 .798 .5634 2.068
(.186) (19.270)
Notes: rj,t, rf,t, and rCRSP ,t are the monthly returns on REIT portfolio j, the three-month Treasury bill,
and the equally weighted CRSP portfolio, respectively, at time t.
All b coefﬁcients are signiﬁcantly different from zero at the 1% level.
** indicates that a is signiﬁcantly different from zero at the 5% level.Exhibit 5 reports the mean returns and the standard deviation of returns for each of the
subperiods. Evidence suggests that REITs performed differently in different subperiods.
For instance, during the subperiod of 1970–75, all equally weighted REIT portfolios
earned negative returns, on average. In the following three subperiods, however, all equally
weighted REIT portfolios had positive mean returns. All eight REIT portfolios had the
highest mean returns in the 1976–1981 subperiod.
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Exhibit 5
Comparison of Means and Standard Deviations of Returns
for Different Sample Periods
1970–1975 1976–1981 1982–1987 1988–1993
Mean SD Mean SD Mean SD Mean SD
Equally weighted portfolios of:
All REITs 2.621% 8.219% 2.290% 6.144% 1.234% 2.965% .705% 3.658%
Equity REITs 2.549 6.799 2.521 5.418 1.110 3.098 .878 3.836
Hybrid REITs 2.383 8.991 2.483 6.516 1.153 2.917 .609 3.487
Mortgage REITs 2.893 9.991 1.916 7.888 1.478 3.524 .356 4.503
Value-weighted portfolios of:
All REITs .040 8.440 2.364 5.502 1.565 3.366 1.285 3.088
Equity REITs .118 7.408 2.593 5.436 1.618 3.316 1.432 3.309
Hybrid REITs .296 7.835 1.966 5.331 1.261 3.929 1.094 4.129
Mortgage REITs 2.271 9.969 2.132 6.314 1.649 4.134 1.037 2.867
Note: SD5Standard Deviation
Exhibit 6




Equally weighted portfolios of:
All REITs 2.390** 21.304 2.947
Equity REITs 2.976*** 21.905* 2.396
Hybrid REITs 2.175** 21.570 21.008
Mortgage REITs 1.859* 2.427 21.653
Value-weighted portfolios of:
All REITs 1.944* 21.044 2.517
Equity REITs 2.270** 21.290 2.335
Hybrid REITs 1.485 2.897 2.247
Mortgage REITs 1.716 2.539 21.025
Notes:
BASE (A3)
where Rk and Rl are the mean returns for subperiods k and l, sk and s1 are the standard deviations
of returns for subperiods k and l, k$l in this case; and Nk5Nl572.
*, **, *** indicate signiﬁcance at the 10%, 5% and 1% levels, respectively.
































-The results from the t-tests on the differences of the mean returns are shown in Exhibit
6. They indicate that the mean returns are indeed signiﬁcantly different between
subperiods 1970–1975 and 1976–1981, for seven of the eight REIT portfolios. REITs in
general performed signiﬁcantly better in 1976–1981 than in 1970–1975. Equally weighted
equity REIT portfolio performed signiﬁcantly worse in 1982–1987 than in 1976–1981.
On a systematic risk-adjusted basis, REIT performance was also unstable over time.
For instance, an examination of the Jensen indexes in Exhibit 7 suggests that there are
substantial variations in the systematic risk-adjusted performance in different
subperiods. The equally weighted equity REIT portfolio signiﬁcantly underperformed
the market in 1970–1975 (at the 10% level). Both the equally and value-weighted
portfolios of equity REITs signiﬁcantly outperformed the market, at the 5% level, in the
1976–1981 subperiod. The equally weighted mortgage REIT portfolio and the value-
weighted all REIT portfolio and equity REIT portfolio outperformed the market
signiﬁcantly in the 1982–1987 period. And last, the equally weighted mortgage REIT
portfolio signiﬁcantly underperformed the market, and the value-weighted equity REIT
portfolio signiﬁcantly outperformed the market in the 1988–1993 period.
Are the systematic risk-adjusted performance variations signiﬁcantly different in
different subperiods? The results of the Chow tests partially support the notion that the
performance of REITs, relative to the market portfolio, is not consistent over different
subperiods. Exhibit 8 is a summary of the Chow tests. Equally weighted all REIT, equity
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Exhibit 7
The Jensen Indexes by Subperiods
Jensen Index
(t-Statistics)
1970–1975 1976–1981 1982–1987 1988–1993
Equally weighted portfolios of:
All REITs 2.821 .293 .293 2.310
(21.427) (.816) (1.499) (21.080)
Equity REITs 2.788* .7209** .159 2.110
(21.799) (2.007) (.757) 2.326
Hybrid REITs 2.583 .535 .279 2.283
(2.813) (1.106) (1.064) (2.852)
Mortgage REITs 21.062 2.341 .518* 2.771**
(21.327) (2.628) (1.845) (22.153)
Value-weighted portfolios of:
All REITs 2.145 .506 .598** .374
(2.260) (1.561) (2.455) (1.468) 
Equity REITs 2.097 .764** .650*** .523*
(2.209) (2.282) (2.762) (1.782)
Hybrid REITs .072 .312 .297 .066
(.122) (.713) (.857) (.185)
Mortgage REITs 2.425 .167 .677* .174
(2.569) (.395) (1.826) (.704)
Note:*, **, *** indicate signiﬁcance at the 10%, 5% and 1% levels, respectively.REIT and mortgage REIT portfolios experienced signiﬁcant changes over time in their
performance relative to the stock market portfolio. For instance, the Jensen index for the
equally weighted equity REIT portfolio for the 1976–1981 period was signiﬁcantly
different from that for the 1970–1975 period, at the 1% level. The Jensen indexes for the
equally weighted mortgage REIT portfolio were also signiﬁcantly different, at the 1%
level, between subperiods 1982–1987 and 1988–1993.
The results from the Chow tests also support the notion that larger REITs may
perform more consistently over time. As Exhibit 8 indicates, the value-weighted REIT
portfolios experienced no signiﬁcant performance changes, while the equally weighted
REIT portfolios experienced four signiﬁcant changes.
To examine how the use of the returns on the S&P index may have changed the
performance estimates for REITs, the monthly excess returns on the eight REIT
portfolios are regressed against the monthly excess return on the S&P index using
equation (1). The regression results are summarized in Exhibit 9. An examination of the
Durbin-Watson statistics indicates that the residuals in all the regressions are ﬁrst-order
serially independent.
A comparison of Exhibit 4 with Exhibit 9 reveals that the regressions using the returns
on the S&P index portfolio generate much worse ﬁts of the REIT return series than the
regressions using the returns on the equally weighted CRSP index. For instance,
regressing excess returns on the S&P index explains about 22.59% to 44.59% of the
variations in the excess returns on the REIT portfolios. This is signiﬁcantly less than the
amount of variation, ranging from 50.90% to 67.27%, explained by the returns on the
equally weighted CRSP index. This difference indicates the possibility that factors are
missing in the regression when the excess returns on the S&P index portfolio are used in
equation (1).
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Exhibit 8





Equally weighted portfolios of:
All REITs 2.634* .000 2.983*
Equity REITs 6.760*** 1.822 0.462
Hybrid REITs 1.646 .221 1.758
Mortgage REITs .551 1.980 7.662***
Value-weighted portfolios of:
All REITs 1.008 .052 .408
Equity REITs 2.235 .078 .116
Hybrid REITs .107 .001 .214
Mortgage REITs .471 .826 1.266
Notes: The F-scores are calculated with constraints on the a in equation (1). The degrees of
freedom are 1 for the numerators and 140 for the denominators.
*, *** indicate signiﬁcance at the 10% and 1% levels, respectively.The effects of using the returns on the S&P index to derive performance estimates
become obvious when the Jensen indexes in Exhibit 4 and Exhibit 9 are compared. The
last column in Exhibit 9 lists the differences between the Jensen indexes calculated from
these regressions and those calculated using the equally weighted CRSP index as the
stock market portfolio. Although only one of them is statistically signiﬁcant, the Jensen
indexes estimated using the returns on the S&P index are systematically higher than those
estimated using the returns on the equally weighted CRSP index. The use of the excess
returns on the S&P index overstates the systematic risk-adjusted performance of the
REIT portfolios by .123% to .227% per month (or 1.48% to 2.74% per year).
Consequently, fewer REIT portfolios have negative Jensen indexes when the excess
returns on the S&P index are used.
Does the exclusion of small stocks from the S&P index contribute to these differences
in performance estimates? To address this issue, the excess returns on all eight REIT
portfolios are regressed against the excess returns on both the S&P index and the small
stock portfolio. Exhibit 10 summarizes the results from these regressions. The last
column in Exhibit 10 lists the differences between the two-factor Jensen indexes and the
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Exhibit 9
The Jensen Indexes Estimated with the S&P Index
January 1970–December 1993
rj,t2rf,t5aj1bj,m(rS&P ,t2rf,t)1ej,t
Dependent a b Durbin
Variable (t-Stat.) (t-Stat.) Adj. R2 Watson S&P Biasa
Excess return on equally weighted portfolios of:
All REITs .027 .694*** .3041 2.033 .192
(.095) (11.178)
Equity REITs .139 .638*** .3209 2.054 .163
(.558) (11.689)
Hybrid REITs .116 .633*** .2259 1.915 .187
(.368) (9.135)
Mortgage REITs 2.193 .770*** .2454 2.109 .227
(2.534) (9.713)
Excess return on value-weighted portfolios of:
All REITs .397 .791*** .4167 2.188 .141
(1.572) (14.295)
Equity REITs .534** .767*** .4459 2.140 .124
(2.323) (15.229)
Hybrid REITS .268 .721*** .3481 2.803 .123
(1.009) (12.420)
Mortgage REITs .212 .812*** .3260 2.228 .165
(.675) (11.825)
Notes: rj,t, rf,t, and rS&P ,t are the monthly returns on REIT portfolio j, the three-month Treasury bill,
and the S&P index, respectively, at time t.
aThe S&P bias for a REIT portfolio is the Jensen index estimated using the equally weighted CRSP
index.
**, *** indicate signiﬁcance at the 5% and 1% levels, respectively.one-factor indexes estimated using the excess return on the equally weighted CRSP
portfolio alone.
The results support the claim that using the returns on the S&P index to evaluate REIT
performance will miss the small stock factor and consequently overestimate the
performance of REIT stocks. First, all coefﬁcients for the small stock factor are
statistically different from zero at the 1% level. In other words, the null hypothesis that
there is no small stock effect for all eight REIT portfolios can be rejected at the 99% level
of conﬁdence. Second, all S&P index coefﬁcients for equally weighted portfolios are
signiﬁcantly negative and those for value-weighted portfolios are positive, but
insigniﬁcant, except for the value-weighted hybrid REIT portfolio. When the small stock
factor is included in the regression, it renders the S&P index meaningless, useless, or
irrelevant in evaluating REIT performance. Furthermore, the Jensen indexes estimated
based on equation (2) closely resemble those estimated using the equally weighted CRSP
index on equation (1). According to the last column in Exhibit 10, for instance, the
differences between the performance estimates from the two-factor model and those
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Exhibit 10
The Two-Factor Jensen Indexes
January 1970–December 1993
rj,t2rf,t5aj1bj,S&P(rS&P ,t2rf,t)1bj,ss(rss,t2rf,t)1ej,t
Dependent a bS&P bss Durbin
Variable (t-Stat.) (t-Stat.) (t-Stat.) Adj. R2 Watson Biasa
Excess return on equally weighted portfolios of:
All REITs 2.158 2.211*** .811 .6136 1.860 .007
(2.744) (22.791) (15.111)
Equity REITs .024 2.160*** .715*** .6234 1.955 .000
(2.128) (22.412) (15.188)
Hybrid REITs 2.058 2.220** .765*** .4676 1.936 .013
(2.220 (22.348) (11.503)
Mortgage REITs 2.410 2.294*** .953*** .5279 1.936 .010
(21.430) (22.867) (13.121)
Excess return on value-weighted portfolios of:
All REITs .255 .093 .625*** .6083 2.011 2.001
(1.230) (1.251) (11.934)
Equity REITs .398** .101 .596*** .6470 2.020 2.012
(2.168) (1.544) (12.807)
Hybrid REITs .150 .146* .515*** .4836 2.009 .005
(.634) (1.725) (8.575)
Mortgage REITs .052 .028 .702*** .5080 2.075 .005
(.193) (.293) (10.334)
Notes: s is the Jensen index of performance. rj,t, rf,t, rS&P ,t and rss,t are the monthly returns on REIT
portfolio j, three-month Treasury bill, the S&P index, and the small stock portfolio at time t,
respectively.
*Bias is the two-factor Jensen index less the Jensen index estimated using the equally weighted
CRSP index alone.
*, **, *** indicate signiﬁcance at the 10%, 5% and 1% levels, respectively.estimated using the equally weighted CRSP index on equation (1) are relatively insig-
niﬁcant. They amount to less than .012% per month or .14% per year.
So far, the test results suggest that the use of the S&P index, relative to the use of the
equally weighted CRSP index, will lead to overestimates of REIT performance. This bias
arises mainly because the S&P index portfolio excludes small stocks.
To examine the impact that the use of the survivors-only sample has on the REIT
performance measure, eight more REIT portfolios were constructed based on the
frequently used ex-post buy-and-hold strategy. These survivor-only portfolios include
twenty-seven REITs that were traded continuously from December 1973 to January 1993
(see Appendix B for more details on the survivors-only sample). Among them are
fourteen equity REITs, three hybrid REITs, and ten mortgage REITs. The size of this
survivor-only sample is similar to those used in previous studies such as Sagalyn (1990),
Titman and Warga (1986), and Chen and Tzang (1988). For simplicity, the portfolios
constructed previously are called population portfolios and the survivors-only portfolios
are called the survivor portfolios.
Exhibit 11 summarizes the Jensen indexes of performance estimated for both the
population portfolios and the survivor portfolios. The last column of Exhibit 11 lists the
differences in the Jensen indexes between these two types of portfolios.
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Exhibit 11
Survivor Bias and the Jensen Indexes
January 1970–December 1993
(1) (2) (2)–(1) 
Population Survivior Survivor
Sample Sample Bias
Jensen Index Jensen Index
(t-Stat.) (t-Stat.)
Equally weighted portfolios of:
All REITs 2.165 .039 .204
(2.820) (.193)
Equity REITs 2.024 .151 .175
(2.132) (.783)
Hybrid REITs 2.071 .155 .226
(2.280) (.494)
Mortgage REITs 2.420 2.147 .273
(21.517) (2.465)
Value-weighted portfolios of:
All REITs .256 .404** .148
(1.332) (2.052)
Equity REITs .410** .513** .103
(2.318) (2.402)
Hybrid REITs .145 .097 2.048
(.650) (.290)
Mortgage REITs .047 .156 .109
(.186) (.523)
Note: ** indicates signiﬁcance at the 5% level.The results indicate that the survivor REITs, in general, performed much better than
the REIT population during the period studied. For instance, seven of the eight survivor
REIT portfolios have higher Jensen indexes than the REIT population portfolios. Using
the survivor REIT sample resulted in higher performance estimates with net gains
ranging from a minimum of .175% per month (or 2.1% per year) to a maximum of .273%
per month (or 3.3% per year) for equally weighted portfolios. In the only case when
survivor bias is negative, the magnitude is very small (.048% per month or .6% per year).
Thus, it is possible that survivor REITs may have characteristics that are very different
from the general REIT population.
Conclusion
In conclusion, the results of this study demonstrate that, in the 1970–1993 period,
REIT performance was similar to that of a passively managed portfolio consisting of
three-month Treasury bills and a stock market portfolio. However, not all REITs are the
same. For instance, the evidence suggests that equity REITs performed much better than
mortgage REITs. Also, REIT performance was not stable over the sample period. The
short-term (six-year) variations in REIT performance were substantial, and statistically
signiﬁcant in some circumstances. Therefore, studies that focus on short time periods can
come to very different conclusions on REIT performance. Consequently, the ﬁndings on
short-term performance are not good predictors of short-term performance in any
subsequent periods, nor are they reliable indicators of the long-term performance of
REIT stocks. The ﬁndings of this study also reveal that the use of the S&P 500 index and
of survivor REIT samples lead to results that overstate the performance of the REIT
industry portfolios, relative to the stock market portfolio. For instance, the Jensen
indexes estimated using the S&P 500 index as the market proxy are systematically higher
than those using the equally weighted CRSP index as the market proxy. The bias
occurred primarily because the S&P index portfolio excludes small stocks. The use of
survivors-only REIT samples tends to give higher performance estimates than the use of
an unbiased sample of the REIT population.
Appendix A
The Small Stock Factor and the Jensen Index
The effect of excluding the smaller stocks in the S&P portfolio when generating REIT performance
estimates can be analyzed through a modiﬁed two-factor model for the Jensen index.
If the CAPM holds, the expected rate of return for portfolio j is
E(r ¯j)2rf 5AMsj,m , øj51, . . ., n , (A1)
where
A is the risk aversion factor,
sj,m is the covariance between the return on portfolio j and the return on the market
portfolio,
n is the number of assets or portfolios in the universe, and
M is the aggregate market value of all assets.
Assume that the universe of all assets consists of only two types of securities: large company
stocks and small company stocks. In other words, M5Msp1Mss, where Msp is the aggregate market
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is the aggregate market value of the small company stocks as represented by the small stock (SS)
portfolio. Equation (A1) can be rewritten as
E(r ¯j)2r ¯j5AMspsj,sp1AMsssj,ss, øj51, . . ., n , (A2)
where
sj,sp is the covariance between the return on portfolio j and the return on the S&P
portfolio, and
sj,ss is the covariance between the return on portfolio j and the return on the SS
portfolio.




Using (A3) and (A4) and rewriting (A2) gives the expression for the expected return on REIT
portfolio j,
E(r ¯j)2rf 5bj,sp[E(r ¯sp)2rf]1bj,ss[E(r ¯ss)2rf]  , (A5)
where
is the S&P market risk for REIT portfolio j, and
is the small stock market risk for REIT portfolio j.
In the case that the expected return on the small stock portfolio is independent of the expected




Assume that (A5) holds month by month. (A 5) can be generalized as
E(r ¯j,t)2rf,t5bj,sp[E(rsp,t)2rf,t]1bj,ss[E(rss,t)2rf,t] . (A6)
Assume that returns on REIT portfolio j are generated by a two-factor ‘‘market model,’’
r ¯j,t5E(r ¯j,t)1bj,spp -
sp,t1bj,ssp -
ss,t1e ¯ j,t,øj51, . . . , n, (A7)
where bj,sp ≈bj,sp and bj,ss ≈bj,ss. p -
sp,t, and p -
ss,t are unobservable ‘‘S&P market factors’’
and “SS market factor’’ respectively, p -
sp,t, p -
ss,t and e -
j,t are assumed to be independently


















, , = and
   
b
s r r r
s r
j ss










   
b
s r r r
s r
j sp










   
E r r AM AM ss j sp ss sp ss ss ( ) , , - = + s s 2 2
   
E r r AM AM sp j sp sp ss sp ss ( ) , , - = + s s 2
HISTORICAL PERFORMANCE OF REAL ESTATE INVESTMENT TRUSTS 255and normally distributed random variables with the following properties:
E(p -
sp,t) = 0 (A8)
E(p -
ss,t) = 0 (A9)
E(e ¯ j,t) = 0 øj51, . . . , n (A10)
Cov(p -
sp,t,p -
ss,t) = 0 (A11)
Cov(p -
sp,t,e ¯ j,t) = 0 øj51, . . ., n (A12)
Cov(p -
ss,t,e ¯ j,t) = 0 øj51, . . ., n (A13)
0, j≠i,
Cov(e ¯ j,t,e ¯ i,t) ={ j51, . . ., n (A14)
s2(e ¯ j), j5 i.




r ¯ssp,t5E(r ¯ssp,t)1p -
sp,t (A15)
r ¯sss,t5E(r ¯sss,t)1p -
ss,t . (A16)
Substituting for E(r ¯sp,t) and E(r ¯ss,t) in (A6) from (A15) and (A16) respectively, adding
bj,sppsp,t1bj,sspss,t1e ¯ j,t to both sides of (A6), and combining terms gives:
r ¯j,t2rf,t5bj,S&P(r ¯S&P ,t2rf,t)1bj,ss(r ¯ss,t2rf,t)1e ¯ j,t . (A17)
By relaxing the constraint that forces the regression to pass through the origin, we derive
equation (2), the two-factor model for the Jensen index of performance:




j,t is the new random and serially independent error term with E(e -j,t)50.
The interpretation of the Jensen indexes from the two-factor model is the same as the
interpretation in equation (1). However, as long as the bj,ss≠0, and (r ¯ss,t2rf,t)≠0, the Jensen indexes
estimated based on the two-factor model will be different from those estimated based on (1). If




Name of REITs Permno  Tape  Ticker  Data Range
AMERICA FIRST REIT INC 79324 1 AFR 930630-931231
AMERICAN HEALTH PPTYS INC 71300 1 AHE 870227-931231
AMERICAN INDUSTRIAL PROP REIT 68726 1 IND 851129-931231
AMERICAN REAL ESTATE INVT CORP 79890 1 REA 931130-931231
ASSOCIATED ESTATES REALTY CORP 79893 1 AEC 931130-931231
AVALON PROPERTIES INC 79894 1 AVN 931130-931231
B B REAL ESTATE INVT CORP 68750 1 BBR 851031-890731
B R E PROPERTIES INC 61938 1 BRE 800829-931231
BANYAN MORTGAGE INVESTMENT FUND 75474 1 VMG 890428-931231
BANYAN STRATEGIC REALTY TRUST SB  11230 3 VLANS 870401-931231
BEDFORD PROPERTY INVESTORS INC 67264 1 BED 850131-931231
BERKSHIRE REALTY CO INC 76765 1 BRI 910628-931231
BODDIE NOELL RESTAURNT 75037 1 BNP 870529-931231
BRADLEY REAL ESTATE TRUST 86001 31 BTR 850517-931231
BRANDYWINE REALTY TRUST 70121 1 BDN 860731-931231
BURNHAM PACIFIC PROPERTIES INC 75040 31 BPP 870105-931231
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Name of REITs Permno  Tape  Ticker  Data Range
CALIFORNIA REAL ESTATE INVT TR 62156 1 CT 801231-931231
CAMDEN PROPERTY TRUST 79452 1 CPT 930730-931231
CARR REALTY CORP 78931 1 CRE 930226-931231
CBL & ASSOCIATES PROPERTIES INC 79777 1 CBL 931029-931231
CEDAR INCOME FUND LTD 10952 3 CEDR 861217-931231
CENTERPOINT PROPERTIES CORP 80075 1 CNT 931231-931231
CENTRAL REALTY INVESTORS INC 22091 3 CMRT 721214-920206
CHATEAU PROPERTIES INC 79897 1 CPJ 931130-931231
CHELSEA GCA REALTY INC 79778 1 CCG 931029-931231
CHICAGO DOCK AND CANAL TRUST 10770 3 DOCKS 861021-931231
CLEVETRUST REALTY INVESTORS* 24062 3 CTRIS 721214-931231
COLONIAL PROPERTIES TRUST 79654 1 CLP 930930-931231
COLUMBUS REALTY TRUST 80077 1 CLB 931231-931231
COMMERCIAL NET LEASE REALTY INC 88373 31 NNN 841019-931231
CONNECTICUT GENERAL MTG & RLTY 50681 1 CGM 700630-810831
CROCKER REALTY INVESTORS INC 78819 3 CRKR 930121-931231
CROWN AMERICAN REALTY TRUST 79546 1 CWN 930831-931231
DEVELOPERS DIVERSIFIED RLTY CORP  78927 1 DDR 930226-931231
DIAL REIT INC 10978 31 DR 861219-931231
DUKE REALTY INVESTMENTS INC 68902 1 DRE 860331-880831
E Q K REALTY INVESTORS 1 67213 1 EKR 850329-931231
EASTGROUP PROPERTIES* 56290 1 EGP 730131-931231
EASTOVER CORP* 31473 3 EASTS 730302-931231
EQUITY RESIDENTIAL PROP TRUST 79547 1 EQR 930831-931231
EXCEL REALTY TRUST INC 79542 1 XEL 930831-931231
FACTORY STORES OF AMERICA INC 79332 1 FAC 930630-931231
FEDERAL REALTY INVESTMENT TRUST 58413 1 FRT 750630-931231
FIRST FIDELITY INVESTMENT TRUST 35677 3 FFITS 721214-781109
FLORIDA GULF RLTY TR 36979 3 FGLF 730504-851210
G & L REALTY CORP 80084 1 GLR 931231-931231
GENERAL GROWTH PPTYS 56493 1 GGP 730330-850930
GENERAL GROWTH PROPERTIES INC 79129 1 GGP 930430-931231
GENERAL REAL ESTATE SHS 38536 3 GREL 721214-910115
H M G COURTLAND PROPERTIES LTD* 55634 1 HMG 720929-931231
H R E PROPERTIES* 50585 1 HRE 700529-931231
HEALTH CARE PPTY INVS INC 67598 1 HCP 850531-931231
HEALTH CARE REIT INC 65947 31 HCN 780217-931231
HEALTH EQUITY PROPERTIES INC 70340 1 EQP 861031-931231
HEALTHCARE REALTY TRUST INC 79233 1 HR 930528-931231
HOLLY RESIDENTIAL PROPERTIES INC  79333 1 HLY 930630-931231
HOLLYWOOD PARK INC* 42140 3 HPRK 721214-931231
HORIZON OUTLET CENTERS INC 79905 1 HGI 931130-931231
HOTEL INVESTORS TRUST* 54690 1 HOT 720531-931231
I R T PROPERTY CO* 53372 1 IRT 711029-931231
INCOME OPPORTUNITY REALTY TRUST 75069 1 IOT 870529-931231
INTERNATIONAL INCOME PPTY INC 66210 31 IIP 791218-900629
IRVINE APARTMENT COMMUNITIES INC  80092 1 IAC 931231-931231
KAVANAU REAL EST TR 33320 1 KAV 620731-760528
KIMCO REALTY CORP 77129 1 KIM 911129-931231
KOGER EQUITY INC 75351 1 KE 880831-931231
KRANZCO REALTY TRUST 78075 1 KRT 921130-931231
LANDSING PACIFIC FUND 75403 1 LPF 881230-931231
LEXINGTON CORPORATE PROP INC I 79770 1 LXP 931029-931231
M S A REALTY CORP 66990 1 SSS 841031-931231
MANUFACTURED HOME COMMUNITIES IN 78947 1 MHC 930226-931231
MARK CENTERS TRUST 79235 1 MCT 930528-931231
MCARTHUR GLEN REALTY CORP 79761 1 MCG 931029-931231
MEDITRUST 89982 31 MT 851019-931231
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Name of REITs Permno  Tape  Ticker  Data Range
MERIDIAN POINT REALTY TR 83 91839 3 MPTBS 850513-931231
MERIDIAN POINT REALTY TRUST IV 11967 31 MPD 860402-931231
MERIDIAN POINT REALTY TRUST VI 75096 1 MPF 870529-931231
MERIDIAN POINT REALTY TRUST VII 75362 1 MPG 880831-931231
MERIDIAN POINT REALTY TRUST VIII  76249 1 MPH 900731-931231
MID ATLANTIC REALTY TRUST 85711 31 MRR 850618-931231
NATIONAL GOLF PROPERTIES INC 79548 1 TEE 930831-931231
NATIONWIDE HEALTH PROPERTYS INC 68312 1 NHP 851231-931231
NEW PLAN RLTY TR 60804 1 NPR 790330-931231
NOONEY REALTY TRUST INC 90545 3 NRTI 851015-931231
OASIS RESIDENTIAL INC 79763 1 OAS 931029-931231
OMEGA HEALTHCARE INVESTORS INC 77857 1 OHI 920831-931231
ONE LIBERTY PROPERTIES INC 59628 31 OLP 830425-931231
P S BUSINESS PARKS INC 76825 1 PSB 910930-931231
PARTNERS PREFERRED YIELD II 77194 1 PYB 911129-931231
PARTNERS PREFERRED YIELD III 77195 1 PYC 911129-931231
PARTNERS PREFERRED YIELD INC 77193 1 PYA 911129-931231
PENNSYLVANIA REAL EST INVT TR* 50702 1 PEI 700630-931231
PITTSBURGH & WEST VIRGINIA RR* 13987 1 PW 251231-931231
POST PROPERTIES INC 79449 1 PPS 930730-931231
PRICE REIT INC 77166 3 PRET 911204-931231
PROPERTY CAPITAL TRUST* 55490 1 PCT 720929-931231
PROPERTY TRUST AMER* 64451 31 PTR 721214-931231
PRUDENTIAL REALTY TRUST 68646 1 PRT 851031-931231
PUBLIC STORAGE PROPERTIES IX INC  76600 1 PSK 910328-931231
PUBLIC STORAGE PROPERTIES VI INC  76822 1 PSF 910930-931231
PUBLIC STORAGE PROPERTIES VII 76824 1 PSH 910930-931231
PUBLIC STORAGE PROPERTIES VIII 76599 1 PSJ 910328-931231
PUBLIC STORAGE PROPERTIES X INC 76601 1 PSL 910328-931231
PUBLIC STORAGE PROPERTIES XI INC  76602 1 PSM 910328-931231
PUBLIC STORAGE PROPERTIES XII 76603 1 PSN 910328-931231
PUBLIC STORAGE PROPERTIES XIV 76767 1 PSP 910731-931231
PUBLIC STORAGE PROPERTIES XIX 77196 1 PSY 911129-931231
PUBLIC STORAGE PROPERTIES XV INC  76833 1 PSQ 910930-931231
PUBLIC STORAGE PROPERTIES XVI 76826 1 PSU 910930-931231
PUBLIC STORAGE PROPERTIES XVII 76834 1 PSV 910930-931231
PUBLIC STORAGE PROPERTIES XVIII 76821 1 PSW 910930-931231
PUBLIC STORAGE PROPERTIES XX 76827 1 PSZ 910930-931231
R E I T AMERICA INC 52257 1 REI 710430-841231
R O C COMMUNITIES INC 79556 1 RCI 930831-931231
REGENCY REALTY CORP 79782 1 REG 931029-931231
RFS HOTEL INVESTORS INC 79524 3 RFSI 930806-931231
ROYALE INVESTMENTS INC 77239 3 RLIN 911231-931231
SANTA ANITA RLTY ENTERPRISES 62981 31 SAR 800102-931231
SAUL B F REAL ESTATE INVT TR 57023 31 BFS 721214-880831
SAUL CENTERS INC 79558 1 BFS 930831-931231
SIERRA REAL ESTATE EQUITY TR 84 91847 3 SETC 850513-930719
SIMON PROPERTY GROUP INC 80100 1 SPG 931231-931231
SIZELER PROPERTY INVESTORS INC 72661 1 SIZ 870130-931231
SPIEKER PROPERTIES INC 79919 1 SPK 931130-931231
STORAGE EQUITIES INC 64653 31 SEQ 801118-931231
SUMMIT PROPERTIES 73403 3 SMMTS 721214-790620
SUN COMMUNITIES INC 80102 1 SUI 931231-931231
TANGER FACTORY OUTLET CENTERS IN  79238 1 SKT 930528-931231
TAUBMAN CENTERS INC 78089 1 TCO 921130-931231
TERRYDALE REALTY TRUST 75620 3 TRYLS 730403-820111
TOWN & COUNTRY TRUST THE 79559 1 TCT 930831-931231
TRANSCONTINENTAL REALTY INVSTRS 89317 1 TCI 860930-931231
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Name of REITs Permno  Tape  Ticker  Data Range
TRINET CORPORATE REALTY TRUST IN  79239 1 TRI 930528-931231
TUCKER PROPERTIES CORP 79752 1 TUC 931029-931231
TURNER EQUITY INVS INC 68152 1 TEQ 850731-881230
U S P REAL ESTATE INVESTMT TRUST 77842 3 USPTS 780425-931231
UNITED DOMINION REALTY TR INC 59300 31 UDR 800211-931231
UNIVERSAL HEALTH RLTY INCM TR 72864 1 UHT 870130-931231
URBAN SHOPPING CENTERS INC 79753 1 URB 931029-931231
VINLAND PROPERTY TRUST 26535 3 VIPTS 760611-931231
VORNADO REALTY TRUST* 28388 1 VNO 620131-931231
WASHINGTON REAL EST INVT TR* 52425 1 WRE 710528-931231
WEINGARTEN REALTY INVESTORS 68187 1 WRI 850830-931231
WELLSFORD RESIDENTIAL PROPTY TR 78090 1 WRP 921130-931231
WESPAC INVESTORS TRUST 82051 3 WESP 820413-880811
WESPAC INVESTORS TRUST II 82070 3 WPTR 831212-880622
WETTERAU PROPERTIES INC 11297 3 WTPR 870505-931231
WISCONSIN REAL ESTATE INVT TR 83329 3 WREI 721214-910110
Hybrid REITs
Name of REITs Permno  Tape  Ticker Data Range
HYBRID REITS
AMERICANA HOTELS & REALTY CORP 64696 31 AHR 821104-931231
ANGELES MORTGAGE INVESTMENT TR 75251 1 ANM 880129-931231
ARIZONA LAND INCOME CORP 75284 1 AZL 880630-931231
ARLINGTON REALTY INVESTORS 14964 3 RYNM 721214-880503
ASSET INVESTORS CORP 70818 1 AIC 861231-931231
BANYAN STRATEGIC LAND FUND II 12275 3 VSLF 881101-931231
CITIZENS GROWTH PPTYS 23772 3 CITG 721214-920220
COMMONWEALTH REALTY TR 25321 3 CRTY 740313-880311
CONTINENTAL MORTGAGE & EQTY TR 26551 3 CMETS 821018-931231
FEDERATED DEVELOPENT CO 43393 1 FDM 660630-740430
FIRST UNION REAL EST EQ&MG INV* 50614 1 FUR 700529-931231
FLORIDA INVESTMENT TRUST 36987 3 FITSS 730710-780503
HARRIS TEETER PPTYS INC 70041 1 HTP 860829-871231
HEALTH & REHABILITATION PPTYS TR  70703 1 HRP 861231-931231
HEALTHVEST 69462 1 HVT 860530-931231
J M B REALTY TRUST 46157 3 JMBR 801128-900928
LANDSING INSTITUTIONAL PPTS TR V 89501 3 LANV 850422-881125
LANDSING INSTITUTIONAL PPTS TR 6  89520 3 LNVI 850524-881125
M & T MORTGAGE INVESTORS 50375 3 MTMIS 721214-830901
M G I PROPERTIES INC* 54324 1 MGI 720330-931231
MERRY LAND & INVESTMENT CO INC 53058 31 MRY 810706-931231
MILLER HENRY S RLTY TR 54149 3 HSMTS 721214-821223
MONETARY REALTY TRUST 54923 3 MRTR 721214-821130
MONMOUTH REAL ESTATE INVT CORP* 55029 3 MNRTA 721214-931231
MONY REAL ESTATE INVESTORS 51246 1 MYM 701030-901130
NATIONAL HEALTH INVESTORS INC 77057 1 NHI 911031-931231
REAL ESTATE INVESTMENT TRUST CA 65905 31 RCT 840823-931231
VANGUARD REAL ESTATE FUND I 75656 31 VRO 890724-931231
VANGUARD REAL ESTATE FUND II 76255 31 VRT 900807-931231
VIRGINIA REAL ESTATE INVT TR 80980 3 VARES 721214-810202
WESTERN INVESTMENT REAL EST TR 66392 1 WIR 840629-931231
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Name of REITs Permno  Tape Ticker  Data Range
MORTGAGE REITS
A S R INVESTMENTS CORP 75114 1 ASR 870831-931231
ALLIED CAPITAL COMMERCIAL CORP 77753 3 ALCC 920701-931231
AMERICAN FLETCHER MTG INVS 51473 1 AFM 701130-771230
AMERICAN REALTY TRUST INC* 49322 1 ARB 691031-931231
ANGELES PARTICIPATING MTG TRUST 75846 1 APT 891130-931231
ASSOCIATED MORTGAGE INVESTORS 50219 1 ASMS 700331-731031
B R T REALTY TRUST* 56856 1 BRT 730531-931231
B T MORTGAGE INVESTORS 52118 1 BTM 710331-820630
BANYAN HOTEL INVESTMENT FUND 69147 1 VHT 860131-931231
BANYAN SHORT TERM INCOME TRUST 67096 1 VST 841231-931231
C I MORTGAGE GROUP 52126 1 CI 710331-770729
C R I INSURED MTG INVS II INC 69788 1 CII 860630-891130
C R I LIQUIDATING REIT INC 75893 1 CFR 891229-931231
C V REIT INC* 56610 31 CVI 721214-931231
CAPITAL MORTGAGE INVTS 57242 31 CMU 721214-770930
CAPSTEAD MORTGAGE CORP 68021 1 CMO 850930-931231
CENVILL DEVELOPMENT CORP NEW 75217 1 CVL 871130-911031
CHASE MANHATTAN MTG & RLTY TR 51027 1 CMR 700831-780428
COLUMBIA REAL ESTATE INVTS INC 69059 1 CIV 860228-931231
COMMERCIAL ASSETS INC 79755 1 CAX 931029-931231
CONTINENTAL ILLINOIS REALTY 51406 1 CIR 701030-790731
CONTINENTAL MORTGAGE INVESTORS 42091 1 CMI 650630-750731
COPLEY PROPERTY INC 67854 1 COP 850731-931231
COUNTRYWIDE MORTGAGE INVTS INC 67862 1 CWM 850930-931231
COUSINS PROPERTIES INC* 27511 31 CUZ 721214-931231
CRIIMI MAE INC 75892 1 CMM 891229-931231
DELAWARE VALLEY FINL CORP* 64426 31 DVL 730209-931231
EQUITABLE LIFE MTG & RLTY INVS 51852 1 EQ 710129-830131
EQUIVEST INC 68080 1 EVI 850830-930331
FIDELITY MORTGAGE INVESTORS 51545 1 FID 701130-750131
FRASER REALTY GROUP 37621 3 FRAS 721214-860218
GREAT AMERICAN MGMT & INVT INC 54340 3 GAMI 790711-931231
GRUBB & ELLIS RLTY INCOME TR 88461 3 GRIT 850419-920514
GUILD MORTGAGE INVESTMENTS INC 69454 1 GUM 860630-880630
HOMEPLEX MORTGAGE INVESTMENTS 75342 1 HPX 880729-931231
I D S REALTY TRUST 56821 1 IDR 730531-761231
INDEPENDENCE MORTGAGE TRUST 43845 3 IMTGS 721214-770808
JUSTICE MORTGAGE INVESTORS 57576 1 JMI 731231-770531
L N H REIT INC 64274 31 LHC 810514-931231
L T C PROPERTIES INC 77878 1 LTC 920831-931231
LIBERTE INVESTORS* 54578 1 LBI 720428-931231
M I P PROPERTIES INC 68064 1 MIP 850731-931231
MASSMUTUAL MORTGAGE & RLTY INVS 51801 1 MML 710129-850628
MELLON PART MTG TR COML PPTYS 90043 3 MPMTS 850213-931231
METROPOLITAN REALTY CORP 75410 1 MET 881130-931231
MORTGAGE & REALTY TRUST* 52361 1 MRT 710528-931231
MURRAY MORTGAGE INVESTORS 55619 3 MMTGS 730621-840608
NORTH AMERICAN MORTGAGE INVS 49146 1 NAM 690930-810529
NORTH AMERICAN TRUST INC 68515 1 NAM 851231-931231
NORTHWESTERN FINANCIAL CORP 58385 3 NWFN 721214-851129
NORTHWESTERN MUTUAL LF MTG &RLTY  52871 1 NML 710730-821130
OLD STONE MTG & RLTY TR 59417 3 OSMRS 721214-770525
P I M C O COMMERCIAL MS TR INC 79561 1 PCM 930831-931231
P M C COMMERCIAL TRUST 80014 3 PMCTS 931217-931231
PRESIDENTIAL REALTY CORP NEW A* 35553 1 PDL 620731-931231
PRESIDENTIAL REALTY CORP NEW B* 35561 1 PDL 620731-931231
R P S REALTY TR 75416 1 RPS 881230-931231
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RAINIER REALTY INVESTORS 91361 3 RRETS 850412-870715
REALTY REFUND TR* 55984 1 RRF 721130-931231
RESIDENTIAL MORTGAGE INVTS INC 69665 1 RMI 860630-911129
RESORT INCOME INVS INC 75419 1 RII 881031-931231
RESOURCE MORTGAGE CAPITAL INC 75269 1 RMR 880229-931231
RESOURCES PENSION SHS 1 66625 3 RPSA 821126-881227
RESOURCES PENSION SHS 2 TR 66633 3 RPSB 831223-881227
ROCKEFELLER CENTER PPTYS INC 68101 1 RCP 850930-931231
RYMAC MORTGAGE INVESTMENT CORP 75360 1 RM 880930-931231
STORAGE PROPERTIES INC 76480 1 PSA 901031-931231
STRATEGIC MORTGAGE INVTS INC 67061 1 STM 841231-891130
SUTRO MORTGAGE INVESTMENT TRUST 49381 1 SUT 691031-791031
T I S MORTGAGE INVESTMENT CO 75363 1 TIS 880831-931231
THORNBURG MORTGAGE ASSET CORP 79351 1 TMA 930630-931231
TRAVELERS REAL ESTATE INVT TR 77084 3 TRAT 840426-890330
TRAVELERS REALTY INCOME INVS 92559 3 TRII 850321-890330
WACHOVIA REALTY INVESTMENTS 51908 1 WRI 710129-820331
WEDGESTONE FINANCIAL 68769 31 WDG 821013-920630
WELLS FARGO MORTGAGE & EQUITY TR  54623 1 WFM 720428-891229
* indicates that the REIT is used in the survivors-only sample
Permno is the CRSP permanent number.
Tape=1 if the REIT is listed in the CRSP NYSE/AMEX tape; Tape=3 if the REIT is listed in the CRSP
NASDAQ tape; Tape=31 if the REIT is listed in the NASDAQ tape ﬁrst then in the NYSE/AMEX tape.
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